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LOOP EABRIC FOR HOOK-AND-LOOP 
TYPE FASTENER AND METHOD OF 

MAKING THE SAME 

This application is a continuation of Ser. No. 09/001,783 
filed Dec. 31, 1997 now U.S. Pat. No. 6,099,932. 

BACKGROUND OF THE INVENTION 

A. FIELD OF INVENTION 

This invention pertains to a novel knit material con 
Structed and designed for a hook-and-loop type fastener, Said 
material being Stronger and longer lasting then previous 
Such materials. The invention further pertains to a method of 
making Said material. 

B. DESCRIPTION OF THE PRIOR ART 

Hook-and-loop fasteners are very popular for a large 
variety of applications because they have many properties 
which make them inherently more desirable then other types 
of fasteners. For instance, because these types of fasteners 
are made of woven or knit fabrics, they can be made of any 
color, are more decorative and they can blend easily with the 
base layerS Supporting the same. The fasteners are especially 
preferable for both infants and old people because they 
require much leSS physical dexterity then other types of 
fasteners (such as for example, buttons). 

Typically, hook-and-loop fasteners consist of two facing 
flat components, each component being formed of a flat, 
usually ribbon-type base fabric which can be cut to any 
desired size. One of the components, the hook or male 
component includes a plurality of relatively Stiff curved, 
open elements made of a monofilament yarn and extending 
away from the base fabric. The loop or female component 
consists of a plurality of pile type closed loops extending 
away from the base fabric So that when the two components 
are mated with each other, Some of the hooks engage or pass 
through many of the loops thereby providing a coupling 
between the two components. When a normal force is 
applied between the two components, for example by pull 
ing one of the components away from the other, the hooks 
Separate from the loops. 

Typically, the hooks were made in the prior art from a 
monofilament while the loops were made from a multifila 
ment yarn (as described for instance in U.S. Pat. No. 
5,267,453, incorporated herein by reference). The loop 
component was typically made using a two bar knitting 
machine and conventional napping and related processes. 
A problem with existing hook-and-loop fastenerS is that 

the loops wear off and/or are matted down easily and hence 
very soon there is insufficient adherence between the two 
components. Therefore the fastener becomes ineffective 
because it is easy to peel and has low shear Strength. A 
further disadvantage is that the existing fastener has a high 
proportion of yarn in the base of the fabric, rather than the 
pile. However since the primary function of the fabric is to 
provide the pile loops, this structure results in a fabric which 
is cost ineffective and has a weight which is not optimal for 
the physical performance. 
One reason why the existing fastenerS have poor cycle life 

is that the multifilament construction allows the loops to mat 
because of the fine denier of the loops which makes them 
easy to deform from the optimal erect position. Moreover, 
because Standard loop components are made using a two bar 
knitting process, the resulting fabric has only a limited 
Stability. However in Some applications the component must 
be stable and rigid. Stability in these applications is achieved 
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2 
by applying additional bonding materials or foam. This Step 
renders the loop component more expensive and adds the 
complication that it may delaminate. 

Attempts to resolve this problem has included increasing 
the density and/or the weight of the yarns making up the 
loops however, this Solution makes the fastenerS more 
expensive. AS discussed in more detail below, part of the 
problem with the existing fastenerS is that the hooks engage 
only Some of the filaments making up the loops. As a result, 
when the components are separated, the filaments are rela 
tively weak and break. Therefore, after Several uses, many of 
the loops become-open and the whole fastener becomes 
useless. 

OBJECTIVES AND SUMMARY OF THE 
INVENTION 

It is an objective of the present invention to provide a 
hook-and-loop fastener with an improved loop component 
which has a long useful life when compared to other, 
existing loop components. 
A further objective is to provide a loop component which 

can be used with a variety of different hook components. 
Yet another objective is to provide a loop structure which 

is inexpensive to manufacture yet it is Strong and resilient to 
wear and tear when compared to existing loop Structures. 
A further objective is to provide an efficient method of 

making the improved loop component. 
These objectives are achieved in the present invention by 

providing a hook-and-loop fastener wherein the loop com 
ponent is a knit fabric with said loops being formed by a 
monofilament yarn. Importantly the loop component is made 
using a special knitting technique and unconventional nap 
ping and processing Steps. More specifically, a loop com 
ponent constructed in accordance with this invention 
includes a knit base fabric and a pile of a plurality of loops 
extending erect away from one Surface thereof, said loops 
being made of monofilament pile yarn. Preferably, the fabric 
is made on a three-or-four-bar knitting machine. One bar is 
used to knit the base structure while the other two bars are 
used to generate floats. A very aggressive napping proceSS is 
then applied to force the floats to form the erect pile loops. 
Abacking may be applied to the Side opposite the loop. The 
fabric is then heat set to stabilize the loops as well as 
dimensions of the fabric. Preferably the loops are formed 
from nylon or other Synthetic material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a prior art arrangement point diagram for 
knitting a loop component; 

FIG. 2 shows a point diagram for knitting a loop com 
ponent of a hook-and-loop fastener in accordance with the 
present invention; 

FIG. 3 shows a block diagram of the process used to 
generate the Subject loop component; 

FIG. 4 shows a Side view of the napping process, and 
FIG. 5 shows a cross-sectional microscopic view of the 

loop component constructed in accordance with the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention presents a hook-and-loop fastener 
with the loop component having a new and improved loop 
Structure with a Superior performance and Outstanding Sta 
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bility through its useful life. The fastener incorporating the 
improved loop Structure is preferably designed for Specific 
industrial applications Such as footwear, upholstery, Safety 
devices, health care equipment, Sports equipment, geriatric 
apparatus, hospital and other medical devices, automotive 
devices and So on. The fastener is made of light yarns and 
provides excellent performance based on its Specific weight. 
More Specifically, a hook-and-loop fastener constructed in 

accordance with this invention includes an improved loop 
component comprising a base fabric formed of a warp knit 
from nylon or Similar threads and having a raised pile made 
of a monofilament yarn, Said pile defining the loops for the 
fastener. First referring to FIG. 1, prior art loop components 
for hook-and-loop fasteners were knitted using only two 
bars 10, 12. Moreover, in the prior art, the front or pile bar 
10 was moved over only four needle SpaceS as indicated. 

In the present invention a three bar knitting process is 
used (see FIG. 2), i.e., a loop component is constructed using 
a back bar 14, a middle bar 16 and a front bar 18. The two 
bars 16, 18 cooperate to jointly form the loop pile whereby 
a much higher density of Surface loops is obtained per unit 
area because the number of threads in the pile has been 
doubled as compared to the prior art. Preferably the pile yarn 
20 is not a multifilament yarn but instead it is a monofila 
ment yarn made of nylon or other similar Synthetic fabric 
and having a denier in the range of 10-150, depending on the 
particular end use of the fastener for many applications. For 
example, a loop pile of 20 denier monofilament yarn is 
particularly Suited for many applications. 

The fabric shown in FIG.2 may be produced on a 3-bar 
or 4-bar tricot machine. The fabric is knit preferably on a 24, 
28 or 32 gauge machine. The bar Structure is knit using the 
back guide bar 14 executing a movement of 1-0/1-2//. The 
two front guide bars are used to produce the floats over 6 
needles executing a movement of 1-0/6-7// using the above 
mentioned monofilament. The floats are then pulled out to 
produce the Superior loops as described in more detail 
below. The Six needle jump shown is necessary for the 
napping process to be Successful in raising the loops of the 
monofilament yarns. Of course, longer jumps in the range of 
Suitable for napping may also be used. Referring now to 
FIG. 3, the loop component is generated using the following 
steps. First in step 100, the basic loop component is knit 
using the three bar technique described above, The result is 
a basic fabric which may be for example about 168" wide. 
If desired, the basic fabric may be cleaned and scoured of 
dirt and Stains. 

Next, in step 110, the basic fabric is dyed to any desired 
color using conventional techniques and is allowed to dry. 
Next, in step 120, the fabric is framed and treated with 
lubricant to facilitate napping. Preferably during this Step, 
the fabric is pulled down by about 50-60% of its original 
width, to induce buckling of the yarn floats. Hence, the 
napping hooks can properly engage and pull out the floats. 

Next in step 130 the fabric is napped. More specifically, 
as shown in Somewhat diagrammatically in FIG. 4, the 
fabric 40 from step 120 is moved passed a drum 42 with 
wheels 43 having a plurality of wire hooks 44. These hooks 
are flexible enough So that they engage the floats of the 
material 40. The floats are pulled out of the fabric plane and 
extend generally perpendicularly thereto to form unbroken 
loops. 

Importantly, Step 130 is repeated Several times in Succes 
Sion to cause more and more loops 46 to gradually rise and 
extend above the plane of fabric 40 as far as possible. It has 
been found that good results are obtained if the napping is 

15 

25 

35 

40 

45 

50 

55 

60 

65 

4 
repeated at least four more times. The actual details of the 
napping proceSS depend to a large extent on the construction 
of fabric, the denier of the monofilament yarn and other 
desired parameters of the final product. 

During napping, the fabric 40 shrinks in width to about 
40% of its original width. The thickness of the fabric with 
the loops at the end of napping may be about 0.097 in., 
dependant on how many times napping is repeated. In the 
prior art the thickness of the fabric is about 0.04 inches. 
While napping is conventional in the art to make other types 
of fabrics, such as velvets, the present fabric has different 
Surface characteristics. More specifically, the napped Surface 
of the fabric does not have the soft Smooth velvety feel and 
touch or appearance because the napped floats are made of 
relatively rigid monofilament yarns. The novel process of 
forming the loops in this manner provide important advan 
tages which are not found in the prior art loop components. 

Next, in step 140 the fabric is framed again to stretch it to 
its nominal width, for instance about 60 inches. 

Next, in step 150 the fabric is heat set by passing through 
an oven and subjecting it to about 320 degrees F for about 
1-2 minutes. This heat Setting Step causes the Size and shape 
of the raised loops and the thickness of the fabric to be 
stabilized. 

In order to insure that the loop component can withstand 
numerous opening and closing cycles (in the order of several 
thousands) and to enhance the fabric's Stability, the loops are 
next locked into place. For this purpose a backing is applied 
to the fabric in step 160. More specifically the backing 
process involves running the fabric on a tenter frame over a 
Steel drum and under a reservoir of the backing Solution and 
allowing the Solution to impregnate the fabric. A doctor 
blade (not shown) is used to Scrap off excess backing 
material. Typically the backing Solution consists of an 
acrylic, melamine or other similar resinous material mixed 
in an aqueous Solution. To complete the application of the 
backing, the fabric, while Still on the tenter frame is ran 
through another heating Station where radiant heat is applied 
to the fabric to dry and set the resin. Once dried, the fabric 
becomes stiff. The degree of stiffness is determined by the 
Speed of the tenter frame, the Viscosity of the resin, the 
thickness of the backing (set by the position of the doctor 
blade) and the temperature of the radiant heat. 

Finally, in step 170 the fabric is stretched again to its 
nominal width and heat set at a temperature of 320-325 
degrees F and the backing is Stabilized and cured. The 
backing further increases the dimensional Stability and adds 
rigidity to the fabric. Steps 160 and 170 are preferably 
performed Sequentially on the same tenter frame. 

FIG. 5 shows a microscopic photograph of a croSS Section 
of the loop component using the present invention. AS can 
Seen in this picture, the component includes a dense popu 
lation of monofilament loops, the loops being randomly 
distributed in various directions 
AS previously mentioned the loop component thus gen 

erated has a high cycle life. For instance, prior art loop 
components had a life cycle of 50-5000 operations, In fact 
Some loop components used for certain specific applications 
Such as diaperS may have a life time of only 3–4 cycles. 
Typical prior art loop components have about 2400 loops per 
Sq. in. The present component may have about 2000 loops 
per Sq. in. 

Because of the rigidity and Strength of the loops of the 
present loop component, it has been determined that the 
present loop component has a lifetime of up to over 100,000 
cycles. This effect is due in addition to the fact that the loops 
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of the pile are more resistant to matting and remain erect for 
a much longer time than multifilament loop components. 

Another advantage of the invention is that because of the 
higher density of loops per unit area, more hooks and loops 
are engaged then in the prior art, and hence the fastener 
using the Subject loop component has a high peel and sheer 
Strength, as well as a high tension and latched Strength. It is 
believed that by using a three bar construction, only 25% of 
the pile yarns is contained in the base fabric, the rest being 
disposed in the loops. 

Moreover the Subject loop component is has a low weight 
for its closure performance it requires less materials and 
hence cheaper to make. 

Finally, the fabric is more stable then previous loop 
components. 

Obviously numerous modifications may be made to the 
invention without departing from its Scope as defined in the 
appended claims. 

I claim: 
1. A method of making a loop component for a hook 

and-loop fastener, Said method comprising the Steps of: 
knitting a fabric using a three bar knitting machine, one 

bar knitting a base for said fabric and the two other bars 
defining floats from a monofilament pile yarn on one 
side of said fabric; 
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napping Said fabric on Said Side to pull Said, floats out of 

Said fabric to form a plurality of loops, and 
heat Setting Said fabric. 
2. The method of claim 1 wherein said floats extend over 

6 needles. 
3. The method of claim 2 wherein said floats are generated 

by a 7-016-7/movement. 
4. The method of claim 1 wherein Said Step of napping is 

repeated until the thickness of Said fabric is increased to a 
preSelected value. 

5. The method of claim 1 further comprising resizing said 
fabric to a narrow width prior to Said napping. 

6. The method of claim 1 further comprising applying a 
backing to the Surface of Said fabric opposite Said one 
Surface. 

7. The method of claim 6 wherein said backing is a resin 
in an aqueous Solution. 

8. The method of claim 6 further comprising heat setting 
Said fabric after Said backing is applied. 

9. The method of claim 1 wherein Said napping is repeated 
until Said loops have a predetermined height. 

10. The method of claim 9 wherein said loops are formed 
at a density of 2000 per square inch. 
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